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[0014] 

(Embodiments] The following is a description of the embodiments of the present 
invention referring to Fig.la to Fig.lc and Fig.2a to Fig.2d. 
First Embodiment 

Fig.la to Fig.lc show one embodiment of the present invention schematically. 
First, a single-sided copper plated paper phenol board (Product No. R8702 Matsushita 
Electric Works, Ltd.) is prepared as a copper plated laminate. Then, an etching resist 
(Product Name: UV etching resist AS -400, TAIYO INK MFG. CO., LTD.) is printed on 
the copper side of the copper plated laminate so as to be patterned using a screen 
printing method. Exposed copper is then eliminated by etching using cupric chloride 
bath after forming an etching resist layer. The etching resist layer is then removed 
and conductive paste containing sHver powder and phenol resin is printed on prescribed 
positions on the exposed wiring pattern surface. Conical-shaped conductive bumps are 
then formed with a bottom diameter of 0.3mm and a height of 200±20^m, 
[0015] On the other hand, an electrolytic copper foil with an adhesive resin layer of 
epoxy resin and butyral resin of approximately uniform thickness (GO^tm) on one main 
surface is provided in advance. As shown in the cross-sectional view of Fig.la, the 
electrolytic copper foil 6 provided with an adhesive resin layer 5 of epoxy resin and 
butyral resin on one main surface is superimposed and arranged to be laminated on 
substrate 4. which comprises paper phenol board 1 and conical shaped conductive 
bumps 3 formed on the surface of the wiring pattern 2 formed on one main sur&ce of the 
paper phenol hoard 1, with the adhesive resin layer 6 feeing the substrate 4 where the 
conductive bumps 3 are formed. 

[0016] After that, a press board is arranged on the back surface of the electrolytic 
copper foil, while on the other hand, a silicone rubber board having approximately 3mm 
thickness is arranged on the back surface of the paper phenol board 1. In this state, 
the substrate is mounted in a press device with facihties for heating, pressing and 
coohng and is pressed and heated at 160 degree Celsius and at a resin pressure of 4 kPa. 
The heating is then stopped, cooling under the pressure, and the substrate is removed. 
As shown in the cross-sectional view of Fig. lb, the conductive bumps 3 are forced into 
the insulating adhesive resin layer 6. and the ends of the bumps pierce and project so as 
to give a copper foil plated board connecting with the surface of the ^cing electrolytic 
copper foil 6. 

[0017] Secondly, an etching resist layer is formed and etched on electrolytic copper foil 
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6 of the copper foil plated board in the same maimer to form wiring pattern 2\ and 
single-sided double-layered wiring board is obtained as shown in the cross-sectional 
view shown in Fig.lc. 

[00 IS] Observing this single-sided double-layered wiring board, the ends of the 
conductive wiring regions 3' formed by the conductive bumps 3 which are transformed 
by plastic deformation (in such a manner that the ends collapse) is electrically 
connected to the surface of the wiring pattern 2' at a low resistance (average resistance 
value is 2mQ). 



[0021] Fig- 2a to 2d are views schematically showing an embodiment of the present 
invention. First, a laminate of glass and epo^ resin with a thickness of 0.6mm is 
prepared, and a printing wiring pattern is formed on both of the main surfaces by 
printing conductive pastes and etching. After that, as the cross-sectional view shown 
in Fig-2a , conical-shaped conductive bumps 3a having 0.2mm of bottom diameter and 
0.2inni high are formed at prescribed positions on one of the printing wiring pattern 8a 
on the surface of the glass epoxy resin laminate 7, in the same manner of the first 
embodiment. 

[0022] Secondly, an electrolytic copper foil with adhesive resin layer is prepared to 
form an adhesive resia layer 5 of epoxy resin and butyral resin having approximately 
uniform thickness (SOjim) on one main surface of an electrolytic copper foil 6 having 
35p.m thickness. The electrolytic copper foil with adhesive layer is superimposed and 
arranged to be a lamination on the glass epoxy resin laminate 7 in such a manner that 
the adhesive resin layer 5 facing the surfiace of the glass epoxy resin laminate 7 where 
the conductive bumps 3a are formed. 

[0023] A patches are then arranged on the side of the glass epoxy resin laminate 7 
where the printing wiring pattern 8b is formed and back surface of the electrolytic 
copper foil 6, In this state, the lamination is mounted in a press device with fecilities for 
heating, pressing and cooling. The lamination is pressed and heated at 160 degree 
Celsiuss and at a resin pressure of 4 kPa. The heating is then stopped, cooling under the 
pressure, and then the lamination is removed. As shown in the cross- sectional view in 
Pig 2b, the conductive bumps 3a are forced into the insulating adhesive resiii layer 5, 
and the end of the bumps pierce and project so as to give a single-sided copper foil plated 
board connecting with the surfiace of the facing electrolytic copper foil 6, 

After forming a cone-shaped conductive bump 3b having a 0,2mni bottom 
diameter and 0.2mm height on the printing wiring pattern 8b of the single-sided copper 
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foil plate board in the same manner as the above-mentioned first embodiment, the 
electrolytic copper foil 6 with the insulating adhesive resin layer 5 is superimposed and 
arranged with the insulating adhesive resin layer 5 facing the surface of printing wiring 
pattern 8b where the conductive bumps 3b are formed to form a laminate. On this 
laminate, heating and pressure processing are implemented under the aforementioned 
conditions to manufacture a double-sided copper plated laminate. Incidentally, numeral 
3a' and 3b' are conductive wiring regions constructed from conductive bumps 3a and 3b. 
Both of electrolytic copper foil 6 of the double-sided copper-plated laminate are 
processed using a screen printing method to form an wiring pattern 2' in the same 
manner, and a wiring board having two layers of the wiring pattern layer on each side is 
then obtained as shown in the cross-sectional view in rig.2c. A hole piercing through in 
the direction of the thickness is then made at a prescribed position on the wiring board 
and conductive paste 9 is printed and coated on the inner waU of this hole to obtain 
multilayer wiring board connecting between wiring patterns 2' of both surfeces. as sown 
in Fig. 2d. 

[0024] Observing this single-sided double-layered wiring board, the ends of the 
conductive wiring regions 3' formed by the conductive bumps 3 which are transformed 
by plastic deformation (in such a manner that the ends collapse) is electrically 
connected to the surface of the wiring pattern 2' at a low resistance (average resistance 
value is 2mG). In this structure, fine wiring with a minimum connection pitch of 0.6mm 
is also possible. 
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